Hazardous radionuclides are released as pollutants in the atmospheric and aquatic environment (ATAQE) during the normal operation of nuclear power plants. Atmospheric and aquatic dispersion models are routinely used to assess the impact of release of radionuclide from any nuclear facility or hazardous chemicals from any chemical plant on the ATAQE. Uncertainty modeling of the transport of these pollutants is essential from the point of regulatory body for controlling the discharge of the radioactivity in the atmosphere and aquatic environment so that the health impact on the members of the public around the facilities will be insignificant. Regulatory body stipulates the limit of these discharges of the radionuclide so that the environmental impact of the nuclear power plant can be minimized. On the other hand performance capacity of a nuclear power plant can be quantified with the help of these discharge limits, in the sense that if the discharge level of the nuclides/pollutants crosses the limits as stipulated by the Atomic Energy Regulatory Board in case of nuclear power plants and Pollution Control Board in case of chemical and other Industries then performance capacity of the facility is considered as poor. Deterministic modeling of the pollutant transport can not provide the design value of these limits. On the contrary, uncertainty modeling facilitates the risk assessment of these facilities. A risk assessment can be undertaken to quantify the potential hazard to exposed populations and to evaluate response or remediation measures. Risk assessment is an inherently uncertain process due to limited data availability and lack of knowledge. Risk assessment basically builds the knowledge pertaining to the optimum design of these facilities. Risk from the nuclear power plant is termed as radiological risk whereas the risk from the chemical plant is called as the chemical risk. An uncertainty analysis is required as an integral part of any risk assessment to quantify the degree of confidence in the estimate of risk (IAEA, 1989). Effect of the exposure from the hazardous nuclides or chemicals is measured in terms of risk. So, it is known that uncertainty modeling of pollutant transport in the environment is important for risk analysis. The objective of uncertainty modeling of pollutant transport in ARAQE is to compute the spread of the concentration of the pollutant at any spatial location at any temporal time. Uncertainty analysis shows the user of a model what amount of uncertainty accompanies the model's results. In this manner, the uncertainty can be taken into account in decision making by indicating the probability that a wrong decision is made. An additional benefit is that uncertainty analysis can steer data gathering or research by pointing out the main sources of uncertainty in the model's results. The concentration of a pollutant in ATAQE is a random variable that cannot be predicted accurately, but can be described using quantities such as ensemble mean, variance, and probability distribution. Traditional approach of uncertainty modeling is carried out using Monte carlo analysis, in which sample values of uncertain (random) parameters of the model are generated using their specific probability density function and finally the probabilistic output of the model are generated using these sample values of the input parameters. Cumulative distribution of the probabilistic output of the model is constructed and percentiles (5 th and 95 th ) are computed using this cumulative distribution. However, in real practice, the
information of the model parameters is not perfect or complete due to the lack of their experimental evidence and accordingly the model parameters are categorized as fuzzy variables. Soft computing approach is an approach to model these fuzzy parameters of atmospheric and aquatic dispersion models. Soft-computing in this domain basically addresses the usage of fuzzy set theory to explore the uncertainty of the model parameters and such type of uncertainty is called as epistemic uncertainty. Each uncertain model input parameters is described by a triangular membership function for its simple use.
Parameters that are input to the atmospheric dispersion model are: (a) wind speed (u m/s), (b) effective height of the release (sum of the physical height of the stack and the plume rise), (c) horizontal and vertical spread of the plume, (d) mixing layer depth, (e) atmospheric stability, and (f) the release rate. These parameters are uncertain due to errors (Type B error) present in their measurement. The uncertain parameters for aquatic dispersion model are: (a) velocity of surface water, (b) annual discharge rate of the canal or river, (c) porosity of the soil and (d) longitudinal and transverse coefficient of dispersion. Alpha cut theory of fuzzy (uncertain) parameters of atmospheric and aquatic transport models is applied to transform them into a crisp interval. Fuzzy vertex theory is adopted to construct the vertices as the deterministic set of these parameters. Model's results are evaluated with the help of these vertices at each alpha cut level. Maximum and minimum of the model results are extracted at each alpha cut level. Membership function of the model's result is constructed. Epistemic uncertainty of the concentration of atmospheric and aquatic pollutant is quantified in terms of the interval at specific alpha cut level. Degree of uncertainty of the concentration of the pollutant in both the environments is computed. This paper discusses the various types of uncertainties in atmospheric and aquatic dispersion models, and describes the uncertainty analysis methods to characterize and/or reduce them. Evaluation and quantification of the range of uncertainties in predictions yield a deeper insight into the capabilities and limitations of atmospheric dispersion models, and increase our confidence in decision-making based on models. Paper presents the details of the quantification of the epistemic uncertainty using fuzzy set theory. Details of the fuzzy vertex theory, extension principle are also described in the paper.. 
